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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to an improved hydroentangled nonwoven fabric and a method of producing 
the same. l\^ore particularly, the Invention relates to a thin and lightweight hydroentangled nonwoven fabric, which is 
suitable for use in various purposes because it has good lint-free property (free from fluffiness) and improved drape 
property (cover and well fit to an outer shape). In addition, the nonwoven fabric of the invention has the smoothness 
and soft texture like those of ordinary cloths and the strength in longitudinal and transverse directions (warp and weft) 

10 are balanced. 

[0002] The method for producing nonwoven fabrics according to the present invention can be carried out easily and 
rapidly with retaining the high productivity inherent In the web forming process and hydroentangling process (water jet 
Intertwining process). 

[0003] IVIoreover, the present invention relates to a thin, lightweight and reinforced hydroentangled nonwoven fabric, 
15 which can be widely used as clothing materials such as interiinings, industrial materials such as filters and wipers and 
disposable medical products such as surgical gowns, bed-sheets, towels and face masks and to the method of pro- 
ducing the same. 

BACKGROUND ART 

20 

[0004] The prior art hydroentangling method involves the process to subject a card web to high pressure fluid jet 
streams in order to entangle fibers in web and thereby providing specific entangled structure and suitable mechanical 
properties to the web. 

[0005] The nonwoven fabrics produced by this hydroentangling process permits higher mobility of fibers within the 
25 fabrics than any other textile fabrics and nonwoven fabrics because the fibers are simply mechanically entangled and 
not firmly bonded together. Therefore, they have soft and lint-free properties together with improved drape and soft 
touch properties. On the other hand, they possess disadvantages that they lack mechanical strength and dimensional 
stability due to the absence of finm fiber bonding. 

[0006] Furthennore, they also possess another disadvantage that their mechanical strengths in the longitudinal and 
30 transverse directions are not balanced because continuous lines are fomied in the web in the machine direction by 
the jet streams of high pressure fluid in the manufacturing process. The imbalance of this kind in mechanical strength 
may be avoided by applying cross-layer process. However, the crossing-over the web and/or laminating process un- 
favorably brings about the thickening of resultant nonwoven fabrics and adversely affects the productivity. 
[0007] In order to solve these problems, various methods have been proposed. 
35 [0008] US-A-5 151 320 discloses a hydroentangled composite fabric made of a stretched non-woven fabric, wherein 
the stretching is done in the direction perpendicular to the direction of the fibers. The stretched non-woven fabric is 
laminated with high pressure water jet streams. 

[0009] EP-A-0 333 210 discloses a method for producing a hydroentangled non-woven fabric, which is stretched 
unidirectionally, laminating the stretched non-woven fabric and entangling it by high pressure water jet streams. 

40 [0010] Japanese Patent Laid-Open Publication No. 54-82481 discloses a use of nonwoven fabrics made of staple 
fibers as a reinforcing base material. Japanese Patent Laid-Open Publication No. 54-101981 and No. 61-225361 dis- 
close the use of woven or knitted fabric or nonwoven fabric as a reinforcing material. Japanese Patent Laid-Open 
Publication No. 59-94659 discloses the use of wood pulp as a reinforcing base material. Japanese Patent Laid-Open 
Publication No. 01 -321 960 and No. 04-263660 disclose a process of entangling card web with a reticular base material. 

45 Japanese Patent Laid-Open Publication No. 04-333652 and No.04-1 53351 disclose a process of entangling card web 
with spun- bonded nonwoven fabric. 

[001 1] With these prior art techniques, although it is possible to improve the mechanical strength of hydroentangled 
nonwoven fabrics made, it is not possible to produce, in an economical and simple manner, a thin, lightweight nonwoven 
fabric having Improved balance in strength while retaining its properties such as softness, lint-freeness, drape property 

50 and soft touch feeling which are the characteristics of hydroentangled nonwoven fabric. 

[0012] The incorporation of a cross-layer process in order to improve the balance in mechanical strength of a non- 
woven fabric usually brings about the lowering of productivity In the web formation process to a level of 1/2 to 1/5. In 
addition, the productivity of subsequent hydroentangling process is also lowered. Even when similar process is done 
during hydroentangling process or in the subsequent process, similarly, it is not possible to avoid the reduction of 

55 productivity. As described above, however, it is apparent that there has not been established any suitable technology 
to produce a hydroentangled nonwoven fabric having improved properties together with balanced longitudinal and 
transverse strengths without sacrificing the inherent high productivity of the web fonmation and hydroentangling proc- 
esses. 
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DISCLOSURE OF THE INVENTION 

[001 3] As a result of the Intensive studies to solve above-described problems, the finding made by the Inventors of 
this application Is that a thin and lightweight hydroentangled nonwoven fabric having improved drape and textile-like 
5 characteristics, particularly with excellent lint-freeness and the balance in longitudinal and transverse strengths can 
be produced. This can be attained through the process that at least one layer of long fiber nonwoven fabric is stretched 
or rolled so as to arrange its fibers in one direction or a multi-layer material containing the same Is then subjected to 
high pressure water jet streams to entangle the long fibers. 

[0014] Therefore, a first aspect of this invention relates to the provision of a hydroentangled nonwoven fabric which 
10 is produced by entangling with high pressure water jet streams at least one layer of stretched unidirectionally oriented 
nonwoven fabric having fibers oriented almost in one direction, said stretched unidirectionally oriented nonwoven fabric 
being made by spinning a themnoplastic resin Into a long fiber nonwoven fabric and unidirectionally stretching said 
long fiber nonwoven fabric so as to have a stretching ratio of 5 to 20, an average fineness of 0.01 to 10 denier and a 
basis weight of 1 to 80 g/m^. 

15 [001 5] A second aspect of this invention relates to the provision of a hydroentangled nonwoven fabric which is pro- 
duced by entangling with high pressure water jet streams a stretched cross-laid down and/or laminated nonwoven 
fabric that is made by spinning a thermoplastic resin into long fiber nonwoven fabrics, unidirectionally stretching said 
long fiber nonwoven fabrics to fomn stretched unidirectionally oriented nonwoven fabrics having fibers oriented almost 
in one direction and having a stretching ratio of 5 to 20, an average fineness of 0.01 to 10 denier and a basis weight 

20 of 1 to 80 g/m2, and crosswise laying down and/or laminating said stretched unidirectionally oriented nonwoven fabrics. 
[0016] A third aspect of the invention relates to the provision of a method for the preparation of a hydroentangled 
nonwoven fabric, which comprises the steps of spinning a long fiber nonwoven fabric from a thermoplastic resin, uni- 
directionally stretching said nonwoven fabric to form a stretched unidirectionally oriented nonwoven fabric having fibers 
oriented almost in one direction and having a stretching ratio of 5 to 20, an average fineness of 0.01 to 10 denier and 

25 a basis weight of 1 to 80 g/m2, feeding said stretched unidirectionally oriented nonwoven fabric and entangling said 
fed materia! by high pressure water jet streams of 10 to 300 kg/cm2 at a processing rate of 2 to 200 m/min. 
[001 7] Furthemnore, a fourth aspect of this invention relates to a method for producing a hydroentangled nonwoven 
fabric which comprises the steps of spinning a long fiber nonwoven fabric from a thenmoplastic resin, unidirectionaBy 
stretching said nonwoven fabric to form a stretched unidirectionally oriented nonwoven fabrics having fibers oriented 

30 almost in one direction and having a stretching ratio of 5 to 20, an average fineness of 0.01. to 10 denier and a basis 
weight of 1 to 80 g/m2, cross-wise feeding said stretched unidirectionally oriented nonwoven fabrics to form cross-laid 
down and/or laminated nonwoven fabric, and entangling said fed materials by high pressure water jet streams of 10 
to 300 kg/cm2 at a processing rate of 2 to 200 m/min. 

[0018] The preferred embodiments of this invention are defined in the dependent claims. 

35 

BRIEF DESCRIPTION OF THE DRAWING 
[0019] 

40 Fig. 1 is a schematic flow sheet illustrating an example of the process of the method of the present Invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0020] The present invention will be described In more detail in the following. 

45 [0021] The above-described long fiber nonwoven fabric can be formed by various known methods. As a character- 
istics of the nonwoven fabric, it is required that fibers are distributed uniformly not only within the plane but also in the 
direction of thickness of the nonwoven fabric and that the fibers are an-anged regularly in a certain direction. The long 
fibers used for the fomiation of a nonwoven fabric may be previously stretched ones, however, they must be still 
stretchable more than twice in length In subsequent stretching operation. 

50 [0022] There have been proposed various methods for the fomiation of a long fiber nonwoven fabrics. 

(1) A process to provide rotating or vibrating action to filaments spun from thermoplastic resins using hot air and 
thereby providing fiber an^angement in the longitudinal direction or transverse direction to fomn a nonwoven fabric, 
in which most of the fibers are unidirectionally arranged. 
55 (2) A process of spinning of a thermoplastic resin followed by drawing, stretching, opening, collecting and themrial 

point bonding to form a nonwoven fabric, e.g. spunbonded process. 

(3) A process of spinning a thennoplastic resin with high pressure and high temperature air followed by opening 
the obtained long fibers and an^nging them to fomn a nonwoven fabric, e.g. melt-blown process. 
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(4) A process of stretching and crimping bundles of iong fibers spun from a thermoplastic resin followed by opening 
and spreading them to fomi a nonwoven fabric, e.g. tow opening process. 

(5) A process of expansion extrusion of a thenmoplastic resin followed by foam bursting, laminating and extension 
to fonm a nonwoven fabric, e.g. burst fiber process. 

5 

[0023] As described above, according to the present Invention, the high pressure hydroentangling is carried out using 
a stretched unidirectionaliy arranged nonwoven fabric comprising at least one layer of nonwoven fabric which is made 
by unidirectionaliy stretching the long fibers spun from a thermoplastic resin and an^nged in one direction, or a stretched 
cross-laid down and/or laminated nonwoven fabric formed by overiaying with each other the above-mentioned stretched 
10 unidirectionaliy arranged nonwoven fabrics in such a manner that the axial directions of the arranged fibers of them 
are crossed. 

[0024] The term "stretching" as used herein may refer to not only various types of stretching operation but also the 
rolling operation which is able to achieve similar effect as stretching operation. That is, various conventionally employed 
stretching methods utilized for the production of films and nonwoven fabrics such as longitudinal stretching, transverse 
15 stretching and biaxial stretching may be employed. 

[0025] As the longitudinal stretching method, short distance roll stretching method is preferable because it enables 
the stretching without decreasing the width of material. In addition, a stretching method such as rolling, hot air stretching, 
hot water stretching and steam stretching may be useful. 

[0026] As a transverse stretching method, although the tenter method used for the biaxial stretching of films may be 
20 used, the pulley type transverse stretching method as disclosed in the aforementioned Japanese Patent Publication 
No. 03-36948 and the transverse stretching method by means of combined grooved rolls (grooved roll method) can 
be used because of their simple operation. 

[0027] As a biaxial stretching method, a tenter-type simultaneously biaxial-stretching method which is used for the 
biaxial stretching of films can be employed. However, it is also possible to accomplish the biaxial stretching by combining 
25 the above-described longitudinal stretching and the transverse stretching operation. 

[0028] The draw (stretching) ratio of the above-described stretched unidirectionaliy an-anged nonwoven fabrics is 5 
to 20, preferably 8 to 12. The average fineness of the stretched nonwoven fabric is in the range of 0.01 to 10 denier, 
preferably 0.03 to 5. The basis weight of single layer or laminated nonwoven fabric is in the range of 1 to 80 g/m^, 
preferably 5 to 30 g/m^. 

30 [0029] According to the present invention, the high pressure hydroentangling can be carried out using any suitable 
fiber web or nonwoven fabric together with the aforementioned stretched unidirectionaliy arranged nonwoven fabrics 
or the stretched cross-laid down and/or laminated nonwoven fabric formed by laminating the stretched unidirectionaliy 
an^nged nonwoven fabrics. The above fiber web includes card webs and long fiber webs of synthetic fiber, both of 
which are composed of natural staples, regenerated staples or synthetic staples, a long fiber nonwoven fabric which 

35 is the material before the stretching of the stretched unidirectionaliy arranged nonwoven fabric, a stretched randomly 
arranged nonwoven fabric, and a non-stretched randomly or unidirectionaliy an-anged nonwoven fabric. 
[0030] As the themnoplastic resins which can be used as the raw materials of the long fiber nonwoven fabrics in 
accordance with the present invention, there are exemplified by high density. Intermediate density or low density pol- 
yethylene, linear low density polyethylene, ultra low density polyethylene, propylene based polymers such as polypro- 

40 pylene and propylene-ethylene copolymers, a-olefin polymers, polyamides, polyesters, polycarbonates, and polyvinyl 
alcohols. Among them, polypropylene and polyesters are particulariy preferable. 

[0031] These polymers may be used with the addition of anti-oxidants, UV absorbers, lubricants or the like. 
[0032] The nonwoven fabric to be used for the high pressure hydroentangling in accordance with the present inven- 
tion can be any one if it contains at least one layer of the aforementioned stretched unidirectionaliy an-anged nonwoven 

45 fabrics which was subjected to unidirectional stretching and unidirectional orientation in the fiber arrangement. Further, 
it is possible to combine the stretched unidirectionaliy an-anged nonwoven fabrics with the same type or different type 
of stretched unidirectionaliy arranged nonwoven fabrics, or another fiber web or nonwoven fabrics. It is preferable that 
two or more layers are combined. When the nonwoven fabric comprises two or more layers of stretched or oriented 
nonwoven fabrics, their directions of stretching or fiber arrangement can be either the same or in crosswise with each 

50 other. 

[0033] The card webs made of natural or regenerated staples and the long fiber webs made of synthetic staples to 
be used in the present invention cab be formed using any of the following fibers or a mixture of them as raw materials. 
For example, natural fibers such as cotton, liter and pulp, regenerated cellulose fibers such as rayon and cupra, sem- 
isynthetic cellulose fibers such as acetate fibers, synthetic fibers such as polyethylene, polypropylene, polyester, polya- 
55 mide, polyacrylonitrile and polyvinyl alcohol fibers, polyurethane or polyester based elastomer fibers, conjugate fibers 
and composite ultra-fine fibers which are made by dividing or splitting by means of high pressure water jet streams. 
Furthermore, as a long fiber web, the long fiber nonwoven fabric prior to the stretching for preparing the stretched 
unidirectionaliy arranged nonwoven fabric, a stretched randomly arranged nonwoven fabric, a non-stretched randomly 
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or unidirectionally arranged nonwoven fabric are included. 

[0034] I n order to form the fiber web, several processes are employed such as a process to cut wet-spun regenerated 
fibers or synthetic fibers melt-spun by an ordinary method followed by disentangling the fibers into web by a carding 
machine, a process to disentangle natural fibers Into web by a carding machine or a process to chop and split natural 

5 fibers and to forni a web by paper-making procedure. 

[0035] The fineness of the fiber of the card web is preferably in the range of 0.01 to 1 5 denier, more preferably, 0.03 
to 5 denier and its length is preferably in the range of 1 to 100 mm, more preferably, 10 to 60 mm. If the fineness of a 
single fiber is less than 0.01 denier, nonwoven fabric with inferior lint-freeness will be resulted. If the fiber fineness is 
over 1 5 denier, touch feeling of the nonwoven fabric will be harsh. If the fiber length is smaller than 1 mm, the mechanical 

10 strength of nonwoven fabric is low due to insufficient fiber entangling. If the fiber length is more than 100 mm, the 
dispersion of fibers is not good. 

[0036] The basis weight of the fiber web is preferably in the range of 10 to 150 g/m^, more preferably, 20 to 50 g/ 
m2. If it is less than 1 0 g/m2, the density of fibers is uneven for the high pressure water jet treating process. When it is 
over 150 g/m^, the nonwoven fabric is inferior in view of small thickness and lightweight property 

15 [0037] Accordingly, in this invention, as the combination of the above-described card web with the stretched unidi- 
rectionally an^anged nonwoven fabric or stretched cross-laid down and/or laminated nonwoven fabric (hereinafter re- 
ferred to as "reinforcing support base"), laminates of two or more layers can be used, which are made by overiaying 
altemately the card webs (A) with the reinforcing supporting bases (B). The combinations are exemplified by those 
having layer structure of A/B, A/B/A, B/A/B. and A/B/A/B. 

20 [0038] In the following, the method for producing the hydroentangled nonwoven fabric of the present invention will 
be described. 

[0039] The producing process of the present invention includes: 

(1) Fomiing processes for a card web and a reinforcing support base. 
25 (2) Laminating and feeding process in which a card web is overiaid with a reinforcing support base and it is fed to 

the next process. 

(3) High pressure hydroentangling process in which water jet treatment is carried out. 

(4) Drying process, and 

(5) Product takeup process. 

30 

[0040] In the card web forming process, various methods and various patterns of fiber arrangement may be adopted 
depending on the raw materials used and the uses of final products. As a characteristic features of the card web, 
uniform fiber distribution within the machine direction (MD) and cross direction (CD) of the card web as well as in the 
vertical direction of (ZD) is required. 
35 [0041] The following examples are methods to provide various pattems of fiber an'angement In the card web. 

(1) Card-parallel system by means of a mechanical card web formation method in which fibers are two-dimension- 
ally (MD & ZD) an'anged in the longitudinal direction. 

(2) Senii-random system wherein a semi-random apparatus provides an intermediate fiber arrangement between 
40 two dimensions (MD & CD) and three dimensions (MD, CD & ZD). 

(3) Random system wherein fibers are blown off by air blower and fibers are collected on screen meshes. 

(4) Spunbond system in which continuous web formation is done by spinning a synthetic resin in wet or dry method, 
which is followed by stretching, fiber opening, collecting and entangling. 

(5) Wet web formation system wherein natural fibers or regenerated fibers are chopped and a web is formed 
45 through paper-making process. 

[0042] In addition, even though the productivity is reduced to some extent, a card-cross layer system can be used 
as a method to improve the balance of mechanical strengths in three directions by means of mechanical cross web 
formation method in which fibers are crosswise arranged in oblique directions. 
50 [0043] Fig. 1 is a schematic Illustration of an example for steps of laying and/or laminatlng-supplying step and sub- 
sequent steps. 

[0044] In the supplying step, fiber webs 1 and a reinforcing support base 2 are supplied from unwinding rolls la and 
2a, respectively, depending on the layer structure of the product to be produced. This step is carried out in off-machine, 
however, it is also possible to carry out this step in on-machine system, in which the fiber webs and the reinforcing 
55 support base are overlaid in a fiber collecting section of fiber web fomnation processes and the obtained laminate is 
delivered continuously to the subsequent high pressure hydroentangling process. 

[0045] In the next high pressure hydroentangling process, a large number of fine water jet streams 5a are applied 
fi'om the rows of small diameter nozzles 5 toward the laminate 4 comprising fiber webs 1 and a reinforcing supporting 
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base 2 supplied on a roll or a screen which serves as a water pemieable or impermeable supporting member 3. In 
order to improve process efficiency, it is preferable to wet the laminate 4 previously by immersing it Into water 6a in an 
immersion apparatus 6 before subjecting it to the water jet streams and to remove water from the laminate using a 
water suction apparatus 7 equipped with a vacuum means or the like after the water jet stream treatment. 

5 [0046] Further, it is desirable to apply the high pressure hydroentangling to both sides of the web laminate in order 
to achieve effective hydroentangling. That is, the laminate 4 delivered from the first supporting member 3 is guided on 
the second supporting member 3a by reversing It and the hydroentangling is again carried out by applying fine water 
jet streams 5c f^m the rows of small diameter high pressure water jet nozzles 5c on the reverse side of the laminate, 
which laminated has already been subjected to the entangling treatment by water jet streams 5a. 

10 [0047] In the high pressure hydroentangling process, when the high pressure water jet treatment is carried out on 
the screen, there is not any particular requirement for the screen to be used, however, it is preferable to select adequate 
quality of material, mesh size and wire diameter taking in order to facilitate the discharging of process water. The mesh 
size of the screen is usually ranges from about 20 to 200 mesh. 

[0048] In the high pressure water jet treatment wherein a water permeable supporting member is used, the process 
15 water can be discharged without difficulty. Therefore, the damaging of uniformity in product due to possible web scat- 
tering caused by the water jet streams can be avoided. However, the energy efficiency may not be high because the 
process water once passed through the laminate web still holds considerable amount of energy. 
[0049] On the other hand, in the high pressure water jet treatment wherein water impermeable supporting member 
is used, water jet streams once passed through the laminate web collide against the supporting member to generate 
20 repulsed water jet streams, thereby providing entangling action again to the laminate. Thus, an improved entangling 
efficiency will be expected owing to the interaction between jetted stream and repulsed stream of jets. However, it 
generates a disadvantage of the lowering of entangling stability because the entangling is carried out by jetting high 
pressure water jet streams to the laminate web which Is floating In water. 

[0050] As a result, It Is preferable to perform the high pressure water jet treatment on a water permeable supporting 
25 member. 

[0051] The streams of water jet are ejected from the rows of small diameter nozzles an-anged In a pitch of 0.2 mm 
or more from the vertical direction relative to the direction of laminate movement. The diameter of orifices of the small 
diameter nozzles is usually less than 1 mm and preferably, in the range of 0.1 to 0.5 mm. The liquid to be jetted Is 
preferably water, but hot water or ultra pure water may be used when hygienic consideration is needed. The pressure 
30 of the water jet streams ranges from 10 to 300 kg/cm2, preferably, 20 to 200 kg/cm^. When the pressure of water jet 
stream is lower than 10 kg/cm^, any sufficient entangling effect may not be expected. Meanwhile, when it is higher 
than 300 kg/cm^, the increase in the cost for high pressure water jet stream and difficulty in handling may be brought 
about, so that both the cases are undesirable. 

[0052] The entangling process by jetting high pressure water is usually conducted more than once. It is preferable 

35 to cany out the entangling process using a plurality of rows of nozzles and jetting high pressure water with increasing 
the pressure step by step. That Is, the rows of nozzles in the first stage eject relatively low pressure water streams to 
entangle the surface layer of the laminate web, and subsequent rows of nozzles eject increasingly higher pressure 
water streams to promote entangling In the Intermediate layer to back layer of the laminate web, thereby achieving 
highly efficient production of a hydroentangled nonwoven fabric without disarray of fibers. Any of a low pressure method 

40 (20 to 55 kg/cm2), an intemriediate pressure method (55 to 90 kg/cm^), or a high pressure method (90 to 200 kg/cm^) 
is arit)itrary selected depending on the material, shape and basis weight of used webs and the number of treatment. 
[0053] Although the shape of the high pressure fluid is not limited, columnar streams are preferable in view of the 
energy efficiency. The cross sectional shape of the columnar stream is defined by the cross sectional shape or Internal 
structure of the small diameter nozzle and it can be selected depending on the material, object and uses of the web. 

45 [0054] The processing speed of the hydroentangling step ranges from 2 to 200 m/min, preferably 50 to 150 m/mln. 
If the processing speed Is lower than 2 m/min, the productivity is low. On the other hand, if the processing speed is 
higher than 200 m/min, sufficient entangling effect cannot be attained, which Is not desirable. 
[0055] Finally, the laminate composed of fiber web and reinforcing support base which was subjected to the high 
pressure hydroentangling is then passed through a drying process, wherein the laminate is dried up using, for example, 

50 and oven 8, or a hot air oven, a heated cylinder or the like and it Is wound on a roll as a soft, lightweight reinforced 
hydroentangled nonwoven fabric in the subsequent product takeup step. 

[0056] The present invention will be further described with reference to the following examples and comparative 
examples. 

55 (EXAMPLE 1 , COMPARATIVE EXAMPLE 1 > 

[0057] Rayon short fiber material of 2 denier in fineness, 50 mm in length and 20 g/m2 in average basis weight were 
made into a web (W^ ) by card-parallel method wherein fibers were oriented into two-dimensional an^ngement. 
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[0058] Polyethylene terephthalate (PET) resin (trademark: "MA 2100" made by Unitika Ltd.) was used as a raw 
material. The resin was spun from a spinneret to form melt-spun filaments and the filaments were arranged longitudi- 
nally with applying rotating hot air and collected on a reticular endless belt conveyer thereby obtaining a long fiber 
nonwoven fabric composed of longitudinally an-anged unstretched filaments of 2 denier in fineness. This nonwoven 

5 fabric was longitudinally stretched at a stretching ratio of 1 0 to make the fineness of fibers 0.2 denier by means of short 
distance roll stretching and further it was subjected to temporary bonding with polyvinyl alcohol, thereby obtaining a 
longitudinally stretched unidirectionally arranged nonwoven fabric (A^) having a basis weight of 8 g/m^. 
[0059] Meanwhile, the same resin was spun likewise to form a long fiber nonwoven fabric of transversely arranged 
fibers. It was transversely stretched at a stretching ratio of 1 0 and the fineness of fibers was made 0.2 denier through 

10 a pulley type transverse stretching method. Further it was subjected to temporary bonding with polyvinyl alcohol to 
obtain a transversely stretched unidirectionally arranged long fiber nonwoven fabric (B^) having a basis weight of 8 g/m^. 
[0060] A stretched cross-laminated nonwoven fabric (C^) having a basis weight of 15 g/m^ was prepared by laying 
down laminating the nonwoven fabric (A^) with the nonwoven fabric (B^) as the axial directions of the fabrics were 
crossed and by bonding temporarily using polyvinyl alcohol. Meanwhile, a stretched cross-laminated nonwoven fabric 

15 (D^) having a basis weight of 14 g/m^ was prepared by laying down laminating a nonwoven fabric (A^) with a nonwoven 
fabric (B^) and it was subjected to thenmal embossing process. These non-woven fabrics were used as reinforcing 
support bases. 

[0061] Laminates of web layers and a reinforcing support base having layer structures of W^/A^/W^ , W^/B^ A/V^ . W^/ 
B^/B^/Wi, W^/C.]/W^ and W^/D^/Wi were prepared. Each laminate was supplied on an endless belt conveyer of water 

20 permeable screen composed of a wire netting of 100 mesh and it was then passed under three rows of small diameter 
nozzles of 0.15 mm in orifice diameter with 1 .0 mm pitch, wherein high pressure water jet streams of 70 kg/cm^ ^ere 
applied in the first row of nozzles, 90 kg/cm^ water jet streams in the second row of nozzles and 110 kg/cm^ water jet 
streams in the third row of nozzles, respectively. The hydroentangling was canied out once from the upper side of the 
laminate and once from the reversed side at a processing speed of 100 rrVmin. After this entangling treatment, the 

25 laminate was dried to obtain a thin, lightweight reinforced hydroentangled nonwoven fabric, 

[0062] As Comparative Examples 1 , a card web (W^) made of rayon fiber having the same basis weight was subjected 
to the hydroentangling treatment with the same conditions. 

[0063] Properties of the nonwoven fabrics produced In these examples are shown in Table 1 . 
30 Table 1 



Example 


Layer Structure 


Basis Weight (g/m^) 


Tensile Strength (Lng/ 
Tms) (kg/3 cm width) 


Elongation (Lng/Tms) 
(%) 


Example 1 


W1/A1/W1 


44 


4.8/0.3 


5/7 




W1/B1/W1 


45 


4.5/4.9 


18/8 




W1/B1/B1/W1 


51 


5.1/8.3 


20/9 




W1/C1/W1 


54 


8.7/5.8 


22/5 




W1/D1/W1 


51 


6.9/5.5 


10/7 


Com p. Exam. 1 




50 


0.4/<0.1 


8/5 


Note: (Lng/Trns) = Longitudinal/Transverse 



<EXAMPLE 2, COMPARATIVE EXAMPLE 2> 

45 

[0064] Short fiber material made of polypropylene (trade-mark: "Nisseki Polypro J 120" made by Nippon Petrochem- 
icals Co., Ltd.) having fineness of 2 denier, length of 50 mm and basis weight of 20 g/m^, was formed into a web (W2) 
by two-dimensionally arranging through card-parallel method. 

[0065] Polypropylene resin having density of 0.9 g/cm^ and melt flow rate of 700 g/10 min as a raw material, was 
spun into a long fiber nonwoven fabric composed of longitudinally an-anged unstretched filaments having fineness of 
2 denier through a process in the like manner as in Example 1 . Then, the fineness of this nonwoven fabric was reduced 
to 0.2 denier by longitudinally stretching in the like manner as in Example 1 and it was subjected to temporary adhesion 
with polyvinyl alcohol to obtain a longitudinally stretched unidirectionally arranged long fiber nonwoven fabric (A2) of 
6 g/m2 in basis weight. Furthermore, the fineness of the same raw material as above was reduced to 0,2 denier by 
transversely stretching in the like manner as in Example 1 and it was subjected to temporary adhesion with polyvinyl 
alcohol to obtain a transversely arranged long fiber nonwoven fabric (83) of 6 g/m^ in basis weight. 
[0066] A stretched cross-laminated nonwoven fabric (C2) having a basis weight of 11 gfnfi was prepared by laying 
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down the nonwoven fabric (A2) with the nonwoven fabric (Bj) as the axial directions of the fabrics were crossed and 
by bonding them temporarily with polyvinyl alcohol. A stretched cross-laminated nonwoven fabric (D2) having a basis 
weight of 1 0 g/m^ was prepared by laying down the nonwoven fabric (A2) with the nonwoven fabric (B2) and by bonding 
them temporarily with polyvinyl alcohol. These nonwoven fabrics were used as reinforcing support bases. 

5 [0067] The reinforcing support bases were delivered to the collecting section of a card parallel web fomning process 
and they were laminated Into the layer structures of W2/A2/W2, Wj/Bj/Wj, W2/B2/B2/W2, W2/C2/W2 and W2/D2/W2. 
Then they were supplied on an endless belt conveyer composed of water permeable screen of 100 mesh wire net, 
meanwhile, high pressure water jet streams were applied to the surface of each laminate from the upper side with 
three rows of nozzles, each of which was composed of a large number of small diameter nozzles, spaced at 1 .0 mm 

10 pitch, with orifice diameter of 0. 1 5 mm. The pressure of high pressure water jet streams in the first row was 70 kg/cm2, 
in the second row, 90 kg/cm^ and the third row, 1 1 0kg/cm^, respectively. The hydroentangling treatment was performed 
once from the upper side of a laminate and then once from the reversed side at a processing speed of 100 m/min. 
After the entangling treatment, each laminate was dried, thereby obtaining thin, lightweight reinforced hydroentangled 
non-woven fabrics. 

15 [0068] In Comparative Example 2, only a card web (W2) made of polypropylene fiber having almost the same basis 
weight as in the above-described Examples were subjected to hydroentangling treatment under the same conditions. 
[0069] Properties of them are shown in Table 2. 



Table 2 



20 


Example 


Layer Structure 


Basis Weight (g/m2) 


Tensile Strength (Lng/ 
Tms) (kg/3 cm width) 


Elongation (LngrTms) 
(%) 




Example 2 


W2/A2W2 


45 


4.7/0.3 


5/8 


25 




W2/B2M2 


44 


4.7/4.4 


61/7 




W2/B2/B2/W2 


50 


5.0/7.7 


57/6 






W2/C2/W2 


51 


5.9/5,2 


11/7 






W2/D2/W2 


50 


5.7/5.6 


10/4 


30 


Comp. Exam. 2 


W2 


40 


0.1/<0.1 


12/5 



<EXAMPLE 3, COMPARATIVE EXAMPLE 3> 



[0070] The reinforcing support bases (A^) and (B^) which were used in Example 1 were fed to the web receiving 
35 section of a stretchable melt-blown nonwoven fabric (W3), made by Kanebo Ltd., trademark: "Esupansione", made of 
polyurethane fiber. They were laminated together to form layer structures of W3/A1 and W3/B1. Then these laminates 
were fed to an endless belt conveyer of water permeable wire net screen of 100 mesh, then high pressure water jet 
streams were applied to the laminates from the upper side through three rows of nozzles, each row of which was 
composed of a large number of small diameter nozzles, with 1.0 mm pitch and with orifice diameter of 0.15 mm. The 
40 pressure of high pressure water jet streams in the first row was 70 kg/cm^, the second row, 90 kg/cm^ and the third 
row, 1 1 0 kg/cm2, respectively. The hydroentangling treatment was perfomried once from the upper surface the laminate 
and again once from the reversed side at a processing speed of 100 m/min. After entangling treatment, the laminates 
were dried to obtain thin, light-weight reinforced hydroentangled nonwoven fabrics. 

[0071] In Comparative Examples 3, only a melt-blown nonwoven fabric (W3) made of stretchable polyurethane which 
^5 was used in this Example was subjected to hydroentangling treatment under the same conditions. 
[0072] Properties of them are shown in table 3. 



Table 3 



50 


Example 


Layer Structure 


Basis Weight (g/m^) 


Tensile Strength (Lng/ 
Tms) (kg/3 cm width) 


Elongation (Lng/Tms) 
(%) 




Example 3 


W3/A1 


22 


3.1/0.2 


6/320 






W3/B1 


21 


0,3/3.4 


380/7 


55 


Comp. Exam, 3 


W3 


15 


0,3/0.2 


380/400 
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<EXAMPLE 4, COMPARATIVE EXAMPLE 4> 

[0073] Nylon short fiber material of 2 denier in fineness and 50 mm in length was made Into a web (W4) having a 
basis weight of 25 g/m^ with two-dimensionally arranging by card parallel method. 

5 [0074] Using polypropylene resin as a raw material, a longitudinally stretched unldirectionalty an-anged long fiber 
nonwoven fabric (A2) and a transversely stretched unidirectional ly an-anged long fiber nonwoven fabric (Bj) was pre- 
pared in the like manner as in Example 2. Then, a stretched cross-laminated nonwoven fabric (C4) having a basis 
weight of 13 g/m^ was prepared by laminating the nonwoven fabric (A2) with the nonwoven fabric (B2) as the axial 
directions of the fabrics were crossed and by bonding them temporarily with polyvinyl alcohol. Furthermore, a stretched 

10 cross-laminated nonwoven fabric (D4) having a basis weight of 12 g/m^ was prepared by laminating the nonwoven 
fabric (A2) and the nonwoven fabric (B2) as the axial directions of the fabrics were crossed and by applying thermal 
emboss treatment. These nonwoven fabrics were used as reinforcing support bases. 

[0075] The webs and reinforcing support bases were laminated to form layer structures of C4/W4/C4 and D4/W4/D4, 
and the thus obtained laminates were fed to a water permeable wire net screen of endless belt conveyer of 1 00 mesh. 

15 Then high pressure water jet streams were applied to the laminates from the upper side through three rows of nozzles, 
each row of which was composed of a large number of small diameter nozzles, with 1.0 mm pitch and with orifice 
diameter of 0.15 mm. The pressure of high pressure water jet streams in the first row was 70 kg/cm^, the second row, 
90 kg/cm2 and the third row, 110 kg/cm^, respectively. The hydroentangling treatment was performed once from the 
upper surface the laminate and again once from the reversed side at a processing speed of 100 m/min. After the 

20 entangling treatment, the laminates were dried to obtain thin, lightweight reinforced hydroentangled nonwoven fabrics. 
[0076] In Comparative Examples 4, only a melt-blown nonwoven fabric (W4) made of nylon which was used In the 
above Example was subjected to hydroentangling treatment under the same conditions. 
[0077] Properties of them are shown In table 3. 

25 Table 4 



Example 


Layer Structure 


Basis Weight (g/m2) 


Tensile Strength (Lng/ 
Tms) (kg/3 cm width) 


Elongation (Lng/Tms) 
(%) 


Example 4 


C4/W4/C4 


49 


6.5/7.0 


6/8 




D4/W4/D4 


49 


7.9/8.3 


8/9 


Comp. Exam. 4 


W4 


50 


0.8/0.1 


15/5 



<EXAMPLE 5> 

35 

[0078] Using the same polyethylene terephthalate (PET) resin as the one used in Example 1 as a raw material, a 
long fiber nonwoven fabric composed of longitudinally arranged unstretched filaments of 2 denier in fineness was 
obtained by longitudinally an-anging filaments spun from a spinneret while providing them rotating action by means of 
hot air and collecting them on a circulating reticular endless belt conveyer. Then, a longitudinally stretched unidirec- 

40 tionally arranged long fiber nonwoven fabric (A5) with basis weight of 7 g/m^ and fineness of 0.2 denier was obtained 
by subjecting the long fiber nonwoven fabric to short distance roll stretching at a stretching ratio of 10. 
[0079] Using the same resin and the same spinning method, a long fiber nonwoven fabric having transversely ar- 
ranged fibers is formed, and a transversely stretched unidirectionally arranged long fiber nonwoven fabric (Bg) with 
basis weight of 7 g/m^ and fineness of 0.2 denier was obtained by subjecting them to transverse stretching with a 

4S stretching ratio of 10 by pulley type transverse stretching method. 

[0080] A stretched cross-laminated nonwoven fabric (C5) having basis weight of 1 5 g/m2 was prepared by laminating 
both the nonwoven fabrics together as the axial directions of the fabrics were crossed and by bonding them temporarily 
with polyvinyl alcohol. This stretched cross-laminated nonwoven fabric (C5) was delivered on the endless belt conveyer 
of water permeable screen made of 100 mesh wire net. Then high pressure water jet streams were applied to the 

50 surface of the laminate from the upper side through three rows of nozzles, each of which row was composed of a large 
number of small diameter nozzles, spaced at 1 .0 mm pitch with orifice diameter of 0.15 mm, wherein the first row of 
nozzles gave high pressure water streams at a pressure of 70 kg/cm^, second row nozzles, 90 kg/cm^ and the third 
row nozzles, 110 kg/cm^, respectively. The hydroentangling treatment was carried out once to the upper side of the 
laminate and then to the reversed side at a processing speed of 100 m/min. After the entangling treatment, the laminates 

55 were dried and a hydroentangled long fiber nonwoven fabrics (a) was obtained. The properties of the nonwoven fabrics 
are shown in Table 5. 

[0081] The determination of lint-freeness was candied out according to "5.5.2 Method for Measuring Flocking Strength, 
1.5 R Method" of JIS L 1084 (Test Standard for Flock Finished Cloth). In the method, the surface of a test piece was 
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scrubbed and the degree of fluff formed on the surface was observed by naked eyes. In the test, a test piece of 2 X 6 
cm was attached to a scrubbing rod of 1.5 mm in radius of curvature and an abrading cloth (cotton "Shirting No. 3" in 
JIS L 0803) was scrubbed 100 times with a total load of 400 g at a rate of 30 reciprocations per minute. When flocking 
was less, It was judged as good, while the flocking was much, not good. 

5 

<EXAMPLE 6> 

[0082] Polypropylene resin (density: 0.9 g/cm^, melt flow rate: 700 g/10 min) as a raw material, was spun in like 
manner as in Example 5 and a long fiber nonwoven fabric composed of longitudinally an^anged unstretched filaments 
10 of 2 denier in fineness was obtained. Then, a longitudinally stretched unidirectionally an-anged long fiber nonwoven 
fabric (Ag) with basis weight of 5 g/m^ and fineness of 0.2 denier was prepared by subjecting the above nonwoven 
fabric to short distance roll stretching In the machine direction with a stretching ratio of 10. 

[0083] The same thermoplastic resin was spun likewise to prepare a transversely arranged long fiber nonwoven 
fabric was formed and a transversely stretched unidirectionally an'anged long fiber nonwoven fabric (Bg) with basis 
15 weight of 5 g/m^ and fineness of 0.2 denier was prepared by subjecting it to pulley type transverse stretching with a 
stretching ratio of 10. 

[0084] A stretched cross-laminated nonwoven fabric (Cg) having basis weight of 1 0 g/m^ was prepared by laminating 
both the nonwoven fabrics as the axial directions of the fabrics were crossed on the line just after the stretching step 
of the nonwoven fabric Ag. 

20 [0085] This stretched cross-laminated nonwoven fabric (Cg) was delivered on the endless belt conveyer of water 
permeable wire net screen of 1 00 mesh. The high pressure water jet streams were applied to the surface of the laminate 
from upper side through three rows of nozzles, each of which rows is composed of a large number of small diameter 
nozzles, spaced at 1 .0 mm pitch, with orifice diameter of 0.15 mm, wherein the first row nozzles ejected high pressure 
water jet streams at a pressure of 70 kg/cm2, the second row nozzles, 90 kg/cm2 and the third row nozzles 110 kg/ 

25 cm2, respectively. The hydroentangling treatment was performed once on the upper side of the laminate and then on 
the reversed side at a processing speed of 1 0 m/min. After the entangling treatment, the laminates were dried to obtain 
a hydroentangled long fiber nonwoven fabrics (b) was obtained. Properties of them are shown in Table 6. 

<EXAMPLE 7> 

30 

[0086] A nonwoven fabric having a layer structure of A5/B5/B5/A5 with a basis weight of 32 g/m^ was prepared by 
laminating a longitudinally stretched unidirectionally arranged long fiber nonwoven fabric (Ag) and a transversely 
stretched unidirectionally arranged long fiber nonwoven fabric (85) as prepared in Example 5 and the laminate was 
then temporarily bonded with polyvinyl alcohol. This non-woven fabric was delivered on the endless belt conveyer 

35 composed of water permeable screen of ICQ mesh wire net. The high pressure water jet streams were then applied 
to the surface of the laminate from upper side through three rows of nozzles, each of which roes was composed of a 
large number of small diameter nozzles, spaced at 1.0 mm pitch, with orifice diameter of 0.15 mm, wherein the first 
row nozzles ejected high pressure water jet streams at a pressure of 70 kg/cnr)^, the second row nozzles, 90 kg/cm^ 
and the third row nozzles, 110 kg/cm^, respectively. The hydroentangling treatment was performed once on the upper 

40 side of the laminate and then on the reversed side at a processing speed of 10 m/min. After the entangling treatment, 
the laminates were dried and a hydroentangled long fiber nonwoven fabric (c) was obtained. Its properties are shown 
in Table 5. 

<EXAIVIPLE 8> 

45 

[0087] A long fiber bundles made of PET resin used in Example 1 was subjected to stretching, crimping, fiber opening 
and spreading to obtain a longitudinally stretched unidirectionally aranged long fiber nonwoven fabric (A7), in which 
the stretching ratio was 6.5. basis weight, 20 g/m^ and fineness, 0.3 denier. Then, a nonwoven fabric having basis 
weight of 27 g/m^ was prepared by laminating the above nonwoven fabric with a transversely stretched unidirectionally 

so arranged long fiber nonwoven fabric (Bg) used In Example 5 having a basis weight of 5 g/m^ and fineness of 0.2 denier 
as the axial directions of the fabrics were crossed, and by bonding them temporarily with polyvinyl alcohol. 
[0088] This nonwoven fabric was delivered on the endless belt conveyer of water permeable screen composed of 
100 mesh wire net, then the high pressure water jet streams were applied to the surface of the laminate from upper 
side through three rows of nozzles, each of which rows comprising a large number of small diameter nozzles, spaced 

55 at 1 .0 mm pitch, with orifice diameter of 0.15 mm, wherein the first row nozzles ejected high pressure water jet streams 
at a pressure of 70 kg/cm^, the second row nozzles, 90 kg/cm^ and the third row nozzles, 110 kg/cm^, respectively. 
The hydroentangling treatment was performed once on the upper side of the laminate and then on the reversed side 
at a processing speed of 10 m/mln. After the entangling treatment, the laminate was dried and a hydroentangled long 
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fiber nonwoven fabric (d) was obtained. The properties of the nonwoven fabric are shown In Tabie 5. 
<COIVIPARATIVE EXAiVIPLE 5> 

5 [0089] Short fiber material made of PET of 2 denier in fineness, 50 mm in fiber length and 40 g/m^ in average basis 
weight was formed into a nonwoven fabric by semi-random card process wherein fibers were arranged Into an Inter- 
mediate state between two-dimensional anrangement and three-dimensional arrangement. 
[0090] This nonwoven fabric was fed to the endless belt conveyer of water pemneable screen composed of 1 00 mesh 
wire net. The high pressure water jet streams were applied to the surface of the laminate from upper side through three 

10 rows of nozzles, each of which rows comprising a large number of small diameter nozzles, spaced at 1.0 mm pitch, 
with orifice diameter of 0.15 mm, wherein the first row ejected high pressure water jet streams at a pressure of 70 kg/ 
cm^, the second row nozzles, 90 kg/cm^ and the third row nozzles 110 kg/cm^, respectively The hydroentangling 
treatment was perfbnned once on the upper side of the laminate and then on the reversed side at a processing speed 
of 10 m/min. After the entangling treatment, the laminate was dried and a hydroentangled short fiber nonwoven fabrics 

15 (e) having basis weight of 34 g/m^ was obtained. Their properties are shown in Table 5. 



Table 5 



20 


Example 


Layer Structure 


Basis Weight (g/ 
m2) 


Tensile Strength 
(Lng/Tms) (kg/3 
cm w.) 


Elongation (Lng/ 
Tms) (%) 


Lint Freeness 




Exam. 5 


(a)A5/B5 


14 


2.5/2.3 


9/11 


Good 




Exam. 5 


(b)A6/B6 


10 


1.7/1.8 


7/8 


Good 




Exam. 5 


(cjAs/Bs/Bg/Ag 


28 


5.8/5.9 


10/12 


Good 


25 


Exam. 5 


(d)A7/B5 


25 


2.8/2.4 


45/7 


Good 




Comp. Exam. 5 


(d) 


34 


3.4/1.6 


45/98 


No Good 



INDUSTRIAL APPLICABILITY 

30 

[0091] The thin, lightweight reinforced hydroentangled nonwoven fabrics of this invention posses excellent properties 
In high mechanical strength which has not been achieved with any prior art hydroentangled nonwoven fabrics, despite 
the nonwoven fabric of the invention are thin and lightweight because they are strengthened by a reinforcing support 
bases comprising stretched nonwoven fabrics produced by unidirectionally stretching long fiber nonwoven fabrics hav- 
3g lng unidirectionally arranged fibers or nonwoven fabrics formed by crosswise laying down the stretched nonwoven 
fabrics. 

[0092] In addition, it is possible to impart to final products any desired balance in mechanical strengths between 
longitudinal direction and transverse direction adapted to their uses by selecting adequate reinforcing support base 
from nonwoven fabrics having high mechanical strength in the longitudinal direction, nonwoven fabrics having high 
mechanical strength in the transverse direction, or nonwoven fabrics having balanced mechanical strength both In 
longitudinal and transverse directions. 

[0093] The thin, lightweight reinforced hydroentangled nonwoven fabrics prepared in accordance with the present 
invention have improved tensile strength, peel strength, soft touch feeling, drape and uniformity of nonwoven fabric. 
iVIoreover, the balance of mechanical strengths between longitudinal direction and transverse direction can be freely 
^5 designed in compliance with their uses. The method of the present Invention is economical without losing the highspeed 
productivity which is inherent in the web forming process and hydroentangling process. Accordingly, the product ac- 
cording to the present invention can be used widely for apparel materials such as interiining In which the reinforcing 
function and elongation and direction controlling functions are required, industrial materials such as filters and wiping 
cloth, disposable medical supplies such as operating gowns, bed sheets, towels and masks. 

so 

Claims 

1. A hydroentangled nonwoven fabric which is produced by entangling with high pressure water jet streams at least 
one layer of stretched unidirectionally oriented nonwoven fabric having fibers oriented almost in one direction, said 
stretched unidirectionally oriented nonwoven fabric being made by spinning a thermoplastic resin into a long fiber 
nonwoven fabric and unidirectionally stretching said long fiber nonwoven fabric so as to have a stretching ratio of 
5 to 20, an average fineness of 0.01 to 10 denier and a basis weight of 1 to 80 g/m?. 
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2. A hydroentangled nonwoven fabric which is produced by entangling with high pressure water jet streams a 
stretched cross-laid down and/or Laminated nonwoven fabric that is made by spinning a thermoplastic resin into 
long fiber nonwoven fabrics, unidirectionally stretching said long fiber nonwoven fabrics to form stretched unldl- 
rectionally oriented nonwoven fabrics having fibers oriented almost in one direction and having a stretching ratio 

5 of 5 to 20, an average fineness of 0.01 to 10 denier and a basis weight of 1 to 80 g/m^, and crosswise laying down 

and/or laminating said stretched unidirectionally oriented nonwoven fabrics. 

3. A hydroentangled nonwoven fabric as claimed in Claim 1 or 2, which is characterized In that hydroentangled 
nonwoven fabric Is produced by laying down or laminating said stretched nonwoven fabric with an optional fiber 

10 web and then entangling with high pressure water jet streams. 

4. A hydroentangled nonwoven fabric as claimed in Claim 3, wherein said fiber web is any one of a card web made 
of natural fiber, regenerated fiber or synthetic fiber. 

15 5. A hydroentangled nonwoven fabric as claimed in Claim 3, wherein said fiber Is a long fiber nonwoven fabric before 
the stretching of said stretched unidirectionally oriented nonwoven fabric, stretched randomly oriented nonwoven 
fabric, a non-stretched randomly oriented or unidirectionally oriented nonwoven fabric or a fiber web consisting of 
natural fiber, regenerated fiber or synthetic fiber. 

20 6. A method for producing a hydroentangled nonwoven fabric according to claim 1 which comprises the steps of 
spinning a long fiber nonwoven fabric from a themnoplastic resin, unidirectionally stretching said nonwoven fabric 
to form a stretched unidirectionally oriented nonwoven fabric having fibers oriented almost In one direction and 
having a stretching ratio of 5 to 20, an average fineness of 0.01 to 10 denier and a basis weight of 1 to 80 g/m^, 
feeding said stretched unidirectionally oriented nonwoven fabric and entangling said fed material by high pressure 

25 water jet streams of 10 to 300 kg/cm^ at a processing rate of 2 to 200 m/min. 

7. A method for producing a hydroentangled nonwoven fabric according to claim 2 which comprises the steps of 
spinning a long fiber nonwoven fabric from a thermoplastic resin, unidirectionally stretching said nonwoven fabric 
to form a stretched unidirectionally oriented nonwoven fabrics having fibers oriented almost in one direction and 
30 having stretching ratio of 5 to 20, an average fineness of 0.01 to 10 denier and a basis weight of 1 to 80 g/m^; 

cross-wise feeding said stretched unidirectionally oriented nonwoven fabrics to form cross-laid down and/or lam- 
inated nonwoven fabric, and entangling said fed materials by high pressure water jet streams of 10 to 300 kg/cm^ 
at a processing rate of 2 to 200 m/min. 

35 8. A method for producing a hydroentangled nonwoven fabric as claimed In Claim 6 or 7, wherein said nonwoven 
fabric is laid down with an optional fiber web and then high pressure water jet streams of 10 to 300 kg/cm2 at a 
processing rate of 2 to 200 m/min are applied to entangle said materials together. 

9. A method for producing a hydroentangled nonwoven fabric as claimed in Claim 8, wherein said fiber web is any 
40 one of a card web made of natural fiber, regenerated fiber or synthetic fiber. 

10. A method for producing hydroentangled nonwoven fabric as claimed in Claim 8, wherein said fiber web is a long 
fiber nonwoven fabric before the stretching of said stretched unidirectionally oriented nonwoven fabric, a stretched 
randomly oriented nonwoven fabric, a non-stretched randomly oriented or unidirectionally oriented nonwoven fabric 

45 or a fiber web consisting of natural fiber, regenerated fiber or synthetic fiber. 



PatentansprQche 

50 1 . Hydroverfilzter Vllesstoff, der dadurch hergestelK wird, dass mindestens eine Schicht eines verstreckten, In elner 
Richtung orientierten Vliesstoffs mit Fasem, die nahezu in eine Richtung orientlert sind, mit Hochdruckwasser- 
strahlen verfilzt wird, wobei der verstreckte, in eine Richtung orientlerte Vllesstoff durch Splnnen eines thermopla- 
stischen Harzes in einen Langfaservliesstoff und das Verstrecken des Langfaservliesstoffs in eine Richtung erhal- 
ten wird, so dass der Vllesstoff ein Verstreckverhaltnis von 5 zu 20, eine mittlere Felnheit von 0,01 bis 10 Denier 

55 und eIn Baslsgewicht von 1 bis 80 g/rr^ hat. 

2. Hydroverfilzter Vllesstoff, der dadurch hergestellt wird, dass ein verstreckter, kreuzweise verlegter und/oder lami- 
nierter Vllesstoff, hergestellt durch Splnnen eines thermoplastischen Harzes In Langfaservllesstoffe, Verstrecken 
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der Langfaservliesstoffe in eine Richtung unter Bildung von verstreckten, in eine Richtung orientierten Vliesstoffen, 
deren Fasem nahezu In eine Richtung orientiert sind und die ein Verstreckverhaltnis von 5 bis 20, eine mittlere 
Feinheit von 0/01 bis 10 Denier und ein Basisgewicht von 1 bis 80 g/m^ haben, und kreuzweises Vertegen und/ 
Oder Laminieren der verstreckten, in eine Richtung orientierten Vliesstoffe, mit Hochdruckwasserstrahlen verfilzt 
5 wird. 

3. l-lydroverfilzter Vliesstoff nach Anspruch 1 oder 2. der dadurch gekennzeichnet ist, dass der hydroverfilzte Vlies- 
stoff durch Vertegen oder Laminieren des verstreckten Vllesstoffs mit einer optionaien Faserbahn und anschlie- 
dendes Verfilzen mit Hochdruckwasserstrahlen hergestelit wird. 

10 

4. IHydroverfilzter Viiesstoff nach Anspruch 3, wobei die Faserbahn eine beliebige Kartenbahn ist, die aus Naturfa- 
sern. regenerierten Fasem oder synthethischen Fasern besteht. 

5. Hydroverfilzter Viiesstoff nach Anspruch 3, wobel die Faserbahn vor dem Verstrecken des verstreckten, in einer 
15 Richtung orientierten ViiesstofFs ein Langfaserviiesstoff, ein verstreckten statlstisch orlentierter Viiesstoff, ein nicht 

verstreckten statlstisch orlentierter oder in eine Richtung orlentierter Viiesstoff oder eine Faserbahn aus naturlichen 
Fasem, regenerierten Fasern oder synthetischen Fasem Ist. 

6. Verfahren zur Hersteilung eines hydroverfilzten Vllesstoffs nach Anspruch 1 , welches die Stufen umfasst, bei denen 
20 ein Langfaserviiesstoff aus einem thermoplastlschen Harz gesponnen wird, der Viiesstoff unter Bildung eines ver- 
streckten, In eine Richtung orientierten Vllesstoffs mit Fasem, die nahezu In eine Richtung orientiert sind, und 
einem Verstreckverhaltnis von 5 bis 20, einer mittleren Feinheit von 0,01 bis 10 Denier und einem Basisgewicht 
von 1 bis 80 g/m^ in eine Richtung verstreckt wird, der verstreckte, In eine Richtung orientierte Viiesstoff zugefuhrt 
wird und das zugefuhrte Material mit Hochdruckwasserstrahlen von 10 bis 300 kg/cm^ bei einer Verarbeitungsge- 

25 schwindigkeit von 2 bis 200 m/min. verfilzt wird. 

7. Verfahren zur Hersteilung eines hydroverfilzten Vllesstoffs nach Anspruch 2. welches die Stufen umfasst, bei denen 
ein Langfaserviiesstoff aus einem themioplastlschen Harz gesponnen wird, der Viiesstoff unter Bildung eines ver- 
streckten, In eine Richtung orientierten Vllesstoffs mit Fasem, die nahezu in einer Richtung orientiert sind, und 

30 einem Verstreckverhaltnis von 5 bis 20, einer mittleren Feinheit von 0,01 bis 10 Denier und einem Basisgewicht 

von 1 bis 80 g/m^ in eine Richtung verstreckt wird, der verstreckte, in eine Richtung orientierte Viiesstoff unter 
Bildung eines kreuzwelse veriegten und/oder lamlnierten Vllesstoffs kreuzweise zugefuhrt wird und diezugefuhrten 
Materiallen durch Hochdmckwasserstrahlen von 10 bis 200 kg/cm^ bei einer Verari^eltungsgeschwlndlgkeit von 2 
bis 200 m/mln. verfilzt werden. 

35 

8. Verfahren zur Hersteilung eines hydroverfilzten Vllesstoffs nach Anspruch 6 oder 7, wobei der Viiesstoff mit einer 
optionaien Faserbahn veriegt wird und dann Hochdruckwasserstrahlen von 10 bis 300 kg/cm^ bei einer Verarbel- 
tungsgeschwindigkeit von 2 bis 200 m/mln. eingesetzt werden, urn die Materiallen miteinander zu verfilzen. 

^ 9. Verfahren zur Hersteilung eines hydroverfilzten Vllesstoffs nach Anspruch 8, wobel die Faseriaahn eine beliebige 
Kartenbahn aus Naturfaser, regenerierter Faser oder synthetischer Faser ist. 

10. Verfahren zur Hersteilung eines hydroverfilzten Vllesstoffs nach Anspruch 8, wobel die Faserbahn vor dem Ver- 
strecken des verstreckten. In eine Richtung orientierten Vllesstoffs ein Langfaserviiesstoff, ein verstreckten stati- 
cs stisch orientlerter Viiesstoff, ein nicht verstreckten statlstisch orientlerter oder in eine Richtung orientierter Viiesstoff 
Oder eine Faserbahn aus naturlicher Fasen regenierter Faser oder synthetischer Faser ist. 



Revendicatlons 

50 

1. Tissu non-tiss6 hydroli6, qui est produit par enchevetrement par des jets d'eau sous haute pression d'au moins 
une couche d'un tissu non-tiss6 6tir6 d orientation unidlrectionnelle, ayant des fibres orient^es presque dans une 
direction, iedit tissu non-tlss6 6tir6 d orientation unidlrectionnelle 6tant fabriqu6 par filage d'une r^sine thermoplas- 
tique pour obtenir un tissu non-tiss6 ^ longues fibres, et par §tlrage unidlrectionnel dudit tissu non-tlss6 ^ longues 

55 fibres, de fa^n ^ avoir un taux d'dtlrage de 5 d 20, un titre moyen de 0,01 d 10 denlers. et une masse surfacique 

de 1 ^ 80 g/m^. 

2. Tissu non-tlss6 hydroli§, qui est produit par enchev§trement par des jets d*eau sous haute pression d*un tissu non- 
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tiss6 6tir6, a liage crois6 et/ou Iamin6, qui est fabriqu§ par filage d'une r§sine thermoplastique pour obtenir des 
tissus non-tiss^s k longues fibres, ^tirage unidirectionnel desdits norntiss^s ^ longues fibres pour former des tissus 
non-tiss^s 6tir6s d orientation unidirectionnelle ayant des fibres orlent^es presque dans une direction et ayant un 
taux d'^tirage de 5 a 20, un titre moyen de 0,01 d 10 deniers et une masse surfacique de 1 80 g/m^, et liage 
5 crois6 et/ou laminage desdits tissus non-tiss6s 6tir6s a orientation unidirectionnelle. 

3. Tissu non-tiss6 hydrotiS selon la revendlcatlon 1 ou 2, qui est caract6ris6 en ce que le tissu non-tiss^ hydroli6 
est produit par liage ou laminage dudit tissu non-tlss6 §tlr§ avec un voile de fibres en option, puis enchev§trement 
avec des Jets d'eau sous haute pression. 

10 

4. Tissu non-tiss6 hydroli§ selon la revendication 3, dans lequel ledit voile de fibres est un voile de carde quelconque, 
fabriqu^ d partir de fibres naturelles, de fibres r^g^ner^es ou de fibres synth^tiques. 

5. Tissu non-tiss6 hydroli6 selon la revendication 3, dans lequel ledit voile de fibres est un tissu non-tiss6 d longues 
15 fibres avant Tetirage dudit tissu non-tisse etir6 a orientation unidirectionnelle, un tissu non-tiss6 6tire d orientation 

al^atoire, un tissu non-tisse non etir^ d orientation al^atoire ou d orientation unidirectionnelle, ou un voile de fibres 
constitu6 de fibres naturelles, de fibres r^g^nerees ou de fibres synth^tiques. 

6. Proc^d^ de production d'un tissu non-tiss6 hydroli^ selon la revendication 1 , qui comprend ies stapes de filage 
20 d'un tissu non-tiss6 a longues fibres ^ partir d'une r^sine themnoptastique, d'^tirage unidirectionnel dudit tissu non- 

tiss^ pour former un tissu non-tiss6 6tire ^ orientation unidirectionnelle ayant des fibres orientdes presque dans 
une direction et ayant un taux d'etirage de 5 a 20, un titre moyen de 0,01 d 10 deniers et une masse surfadque 
de 1 d 80 g/m^, d*allmentatlon dudit tissu non-tiss6 6tir6 d orientation unidirectionnelle, et d'enchevdtrement dudit 
mat^riau aliments, grace d des jets d'eau sous haute pression de 10 ^ 300 jcg/cm^, d une vitesse de traitement 
25 de 2 a 200 m/min. 

7. Precede de production d'un tissu non-tiss§ hydroli^ selon la revendication 2, qui comprend Ies stapes de filage 
d'un tissu non-tlss6 k longues fibres d partir d'une r^sine themnoplastlque, d'etirage unidirectionnel dudit tissu non- 
tiss6 pour fomner des tissus non-tiss6s et a orientation unidirectionnelle, ayant des fibres orient6es presque dans 

30 une direction et ayant un taux d'etirage de 5 a 20, un titre moyen de 0,01 ^10 deniers et une masse surfacique 

de 1 a 80 g/m^, d'alimentation crois6e desdits tissus non-tisses etires a orientation unidirectionnelle pour former 
un tissu non-tiss6 a liage crots6 et/ou laming, et d'enchevetrement desdits materiaux aliment^s, par des jets d'eau 
sous haute pression de 10 ^ 300 kg/cm^, ^ une vitesse de traitement de 2 d 200 m/mln. 

35 8. Proc^d^ de production d'un tissu non-tiss6 hydrolie selon la revendication 6 ou 7, dans lequel ledit tissu non-tisse 
est li§ avec un voile de fibres en option, puis des jets d'eau sous haute pression de 10 a 300 kg/cm^, a une vitesse 
de traitement de 2 a 200 m/min. sont appliques pour enchevetrer lesdits materiaux Ies uns aux autres. 

9. Proc6dd de production d'un tissu non-tissd hydrolld selon la revendication 8, dans lequel ledit voile de fibres est 
40 un voile de carde quelconque fabriqu^ a partir de fibres naturelles, de fibres r^§n§r6es ou de fibres synth^tlques. 

10. Precede de production d'un tissu non-tisse hydrolie selon la revendication 8, dans lequel ledit voile de fibre est un 
tissu non-tisse a longues fibres avant I'etirage dudit tissu non-tisse 6tire d orientation unidirectionnelle, un tissu 
non-tiss6 6tire d orientation al^atolre, un tissu non-tlss6 non 6tir4 ^ orientation al^atoire ou a orientation unidirec- 

45 tlonnelle, ou un voile de fibres constltud de fibres naturelles, de fibres r6g6n6r§es ou de fibres synth^tiques. 
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